Little is known about how nursing home staff use resident characteristics to individualize care delivery or whether care is affected by implicit bias. DESIGN: Randomized factorial clinical vignette survey. SETTING: Sixteen nursing homes in North Carolina. PARTICIPANTS: Nursing, rehabilitation, and social services staff (n = 433). MEASUREMENTS: Vignettes describing hypothetical residents were generated from a matrix of clinical and demographic characteristics. Resident age, race and gender were suggested by a photo. Participants completed up to four randomly assigned vignettes (n = 1615), rating the likelihood that 12 fall prevention activities would be used for the resident. Fixed and random effects mixed model analysis examined the impact of vignette resident characteristics and staff characteristics on four intervention categories. RESULTS: Staff reported a higher likelihood of fall prevention activities in all four categories for residents with a prior fall (0.2-0.5 points higher, 10 point scale, P < 0.05), but other risk factors did not affect scores. There was little evidence of individualization; only dementia increased the reported likelihood of environmental modification (0.3, P < 0.001, 95% CI 0.2-0.5). Individualization did not vary with staff licensure category or clinical experience. Registered nurses consistently reported higher likelihoods of all fall prevention activities than did licensed practical nurses, unlicensed staff and other professional staff (1.0-2.7 points, P < 0.001 to 0.005). There was a small degree of implicit racial bias; staff indicated that environmental modification would be less likely to occur in otherwise identical vignettes including a photo of a black rather than a white resident (À0.2 points, 95% CI À0.3 to À0.1). CONCLUSION: Nursing home staff report a standardized approach to fall prevention without individualization. We found a small impact from implicit racial bias that should be further explored. J Am Geriatr Soc 65:815-821, 2017.
B
oth intervention research in geriatric syndromes and growing recognition of the value of person-centered care approaches emphasize that individual resident characteristics should impact clinical decision making in nursing homes (NH). [1] [2] [3] NH residents are heterogeneous in their underlying diagnoses, functional status, and goals of care. Clinical practice guidelines, therefore, urge providers, residents, and surrogates to make individualized decisions based on level of risk and potential benefits. For example, in the context of fall prevention, a resident with advanced dementia who is unable to follow directions may be less able to participate in (and therefore benefit from) a course of physical therapy than a cognitively intact resident, but environmental modifications would be equally appropriate for both. 4 In addition to intervention individualization, implicit bias based on race, gender, age, socioeconomic status, or other factors may also lead to variations in the delivery of care. 5 Racial disparities in outcomes for NH residents have been clearly documented, with black residents having lower vaccination rates, 6 less documented advance care planning, 7 higher pressure ulcer rates, 8 and higher re-hospitalization rates 9 than white residents. While the disparity in outcomes is likely due to a variety of factors, many of which are outside of the control of staff, the possibility of implicit bias in NH care practices is largely unexplored.
Both individualization and implicit bias might be affected by staff role and training level. Care decisions in NHs are made and implemented by a diverse, interprofessional team including nursing, medicine, rehabilitation, activities, nutrition, and social work. Within these professions there is a wide range of training with unlicensed staff delivering much of the daily care (e.g., nurse aides, rehabilitation assistants). Systematic differences in resident assessments between licensed practical nurses (LPNs) and nurse aides have been documented. 10 For example, nurse aides have been shown to make more accurate pain assessments than LPNs. Knowledge and attitude scores for a variety of clinical problems differed between licensed and unlicensed staff. 11, 12 How staff role and training affect the individualization of care or implicit bias in NH is unknown.
We explored the effect of resident characteristics on care practices in NHs using staff responses to fall prevention vignettes. Fall prevention is an ideal condition to explore individualization of clinical care, because it is a common problem requiring multiple interventions across several risk areas and levels, and involves most interprofessional staff. We sought to determine the extent of individualization based on resident characteristics, whether there is evidence of implicit bias in the selection of fall prevention activities, and whether individualization or bias varies by staff training.
METHODS

Design
We used a randomized factorial clinical vignette survey. [13] [14] [15] In this design, participants receive a clinical scenario in which the resident characteristics of interest are selected at random so that many permutations of the vignette are possible (e.g., male vs. female; black vs. white; presence vs. absence of a comorbidity). The randomized factorial design ensures that the resident characteristics are distributed equally across respondent groups, and requires a smaller sample size with less respondent burden than traditional survey approaches.
Setting
Staff in 16 NHs in North Carolina participating in a fall prevention study 16 were included in this analysis. Facilities had at least 90 beds, accepted Medicare, and were not part of a hospital. Participating facilities were located in both urban and rural settings, and included corporate chains and freestanding for-profit NH.
Participants
All staff in nursing, rehabilitation, and social work with direct resident care roles were eligible to participate. Other roles such as activities and dietary staff were not included because pilot testing suggested less familiarity with fall prevention activities and high rates of missing data. Staff had to speak English and provide individual signed informed consent (n = 541). Participants self-reported their facility role, training level, years of experience, years in the facility, age, gender and race/ethnicity using NIH-defined categories at baseline. All study procedures were approved by the Duke University Institutional Review Board.
Vignettes and Data Collection Procedures
Participants were asked to complete two clinical vignettes related to fall prevention before and immediately following a falls quality improvement intervention, for a maximum of four vignettes per staff member over 6 months (n = 1615 total vignettes). The falls quality improvement program was based on the Agency for Health Research and Quality's Falls Management Program 17 and included educational sessions for direct care staff on recognizing modifiable fall risk factors, use of audit and feedback reports, and provision of measurement and tracking tools. The vignettes were designed to assess facility level fall prevention practices as a supplement to chart abstraction.
The vignettes were constructed using a factorial design, whereby the resident characteristics were randomly generated from a matrix of the following dimensions: history of prior falls (yes/no), dementia (yes/no), three medical co-morbidities associated with falls (yes/no), assistive device use (none, walker, wheelchair), nursing home stay type (rehabilitation, hospice, long term care), gender (male/female), race (black/white), relative age (younger/ older). Each participant received four different vignettes, each selected using a random number generator from a pool of 576 possible combinations of characteristics. Race, gender and relative age were represented by a photo, while a brief clinical synopsis described the other characteristics. Vignettes were written at an eighth grade reading level. After reading the vignette, staff were asked to indicate how likely it was that each of 12 fall prevention activities would be completed for that resident by anyone in the facility by circling a number between 0 (never) and 10 (always). We did not evaluate the appropriateness of the fall prevention strategies selected because the survey was designed to measure facility-level use of evidence-based fall prevention strategies in various scenarios; participants were asked to rate how likely it was that the strategy would actually be used in their facility, not whether or not they thought it was appropriate for the resident. A sample vignette is available from the authors upon request.
To reduce multiple statistical comparisons and the chance of false positive findings, the 12 fall prevention activities were grouped into four intervention categories based on the Assessing the Care of Vulnerable Elders (ACOVE) falls quality indicators groups. 18 These categories are environmental modification (low bed or floor mat, footwear, lighting, alarms, bathroom equipment, room clutter, room location), medication review (single item), exercise/rehabilitation (therapy referral, assistive device change, regular exercise, increased activities), and medical condition management (orthostatic hypotension measurement/management, vision assessment, toileting schedule, vitamin D).
Analysis
Cronbach's alpha, principal components analysis, and scree plots were used to confirm the four-factor structure of the vignette survey. Fixed and random effects mixed model analysis was used to account for the multi-level clustering of vignettes within time periods (i.e., immediately before and after the quality improvement program), within staff members, and within facilities; because no significant variation between facilities was observed, a 2-level model was used. Separate models were constructed with average staff responses for the items in each of the four fall intervention categories in a hypothetical resident with reference characteristics as the dependent variable, resident characteristics from the vignette and staff respondent demographic characteristics as independent variables. Staff race was analyzed as black vs. non-black. The staff licensure variable was highly significant in all models when examined as licensed vs. unlicensed; thus, to better understand the data, we separated this category into more precise groups, including registered nurse (RN), licensed practical nurse (LPN), unlicensed staff (nurse aide, rehabilitation aide), and other (social work, rehabilitation). Interaction terms were added to test whether significant resident characteristic variables differed by staff race and licensure groups.
Missing data on individual items were imputed from the average of that staff member's responses to the other items on the fall intervention category, if available, or censored if not. The sample size of 1,615 vignettes was adequate to produce a "design effect" sample size of 150 with the observed intraclass correlation of 0.65 in the data. This design effect sample size was able to detect a small to medium effect size (f 2 = .05) with a power of .80 at a significance level of .05 with up to 16 predictors in the mixed models. 19 There was no adjustment for multiple comparisons.
RESULTS
Nursing home and staff characteristics are found in Table 1 . On average, licensed staff were more likely than unlicensed staff to be older and white or other non-black race. Overall 712 of 1,320 eligible clinical staff consented to participate in the parent study, and 541 (76.0%) of consented participants completed at least one vignette for overall participation rates of 41.3%% of licensed and 41.7% of unlicensed staff. Of those who completed at least one vignette, 56.9% completed all four vignettes. Participation rates varied across facilities from 29.3 to 70.2%. The resident characteristics of interest were well-balanced in the completed vignettes with less than 2% difference in characteristics received by licensed and unlicensed staff. Of the completed vignettes, 7% had missing data that was handled as described above. Missing data were similar and low among unlicensed vs. licensed staff for three of four intervention categories (1.3-2.8%) but was higher for medication review (8.4% and 4.9% respectively). Factor analysis confirmed the pre-specified intervention category structure, with Crohnbach's alpha revealing good to excellent factor loadings (0.685 to À0.859), and factors explaining 49-71% of the variance. This suggests that a respondent's ratings on individual survey items cluster together within the intervention categories, allowing us to examine individualization at the category level rather than the item level and reducing the need for multiple statistical comparisons.
Staff were most likely to report that exercise/rehabilitation interventions would be performed for the residents in the vignettes (mean response on 0-10 point scale for a resident in the reference category for all characteristics and RN as the reference respondent of 7.1, 95% CI 6.1-8.0), followed by medication review (6.7, 5.4-8.0), environmental modifications (6.4, 5.5-7.3), and medical condition management (6.2, 5.2-7.2) (Figure 1 ). There were no significant differences in staff responses between the 16 facilities or between the two data collection periods, allowing us to examine all vignette responses without regard to setting or time. Mean licensed and unlicensed staff responses for individual activities within these categories are found in Table 2 .
The resident characteristics that significantly affected staff responses for the four fall prevention categories are depicted in Figure 1 . In general, there was little evidence of individualization based on most resident risk factors. Characteristics that did not influence staff response in any of the models include assistive device use (walker, wheelchair, or none), type of nursing home stay (long-term care, rehabilitation, or hospice care), or the presence of three medical comorbidities associated with falls (Parkinson's disease, neuropathy, stroke). There was evidence of risk stratification for prior history of falls, which significantly increased the reported likelihood of interventions by 0.2 to 0.5 points in all four categories. Staff reported that it was slightly more likely that residents with dementia would have environmental modifications (e.g., low bed, alarms, bathroom equipment, lighting) performed compared to those without, with a 0.3 point increase in reported In contrast, staff characteristics had a substantial impact on the reported likelihood of fall prevention activities, with licensure status having the greatest impact. RNs tended to report a higher likelihood that activities would be completed for all four intervention categories than did LPNs, unlicensed staff (nurse aides and rehabilitation aides), and especially other licensed staff (rehabilitation staff and social work). A majority (61.0%) of RNs were in administrative or supervisory roles (e.g., director of nursing, supervisor, MDS nurse, staff development). Non-RN licensed staff consistently reported the lowest likelihood of activity completion for all four intervention categories, with scores ranging from 1.0 to 2.7 points lower than RNs. Unlicensed staff were significantly less likely than were RNs to report medication review being completed (À1.3 points, À0.6 to À2.1). Staff race was significantly associated with responses in two categories, with black staff reporting a higher likelihood of environmental modification (0.8 points, 0.5-1.2) and medical condition management (0.5 points, 0.2-0.9). When staff race by licensure interaction terms were added to the model, the differences were no longer significant, suggesting that race imbalances in the licensure category explained much of this effect. Staff years of experience were not significant in any model, but older staff age was associated with higher likelihood ratings on medication review (0.3 points, 0.04-0.5).
The presence of implicit bias was examined. Resident age and gender as represented by photographs had no impact on staff responses. Staff were slightly but significantly less likely to report that residents in vignettes whose photo depicted a black resident would have environmental modification completed (À0.2 point difference, À0.3 to À0.1). All other categories had numerically lower but nonsignificantly different responses for black vs. white residents. Resident race by staff race interaction terms were non-significant in all models; this finding suggested that the lower rating did not differ for black and non-black staff. An LPN by resident race interaction term was significant for medical condition management (À0.7 points, À1.2 to À0.1), suggesting that resident race has a greater impact within this licensure category. 
DISCUSSION
We used a randomized factorial vignette survey design in a diverse sample of over 400 nursing home staff from 16 facilities to examine how selection of fall prevention activities are impacted by resident and staff characteristics. In particular, we were interested in whether staff individualized fall prevention activities based on particular resident clinical characteristics, whether there was evidence of implicit bias by gender, race, or age, and whether individualization or bias differed by staff characteristics. Our results suggest that staff are indeed assessing the resident's level of risk for falls, and are increasing interventions for those at higher risk. Staff appear to base this risk assessment primarily on prior falls history. A history of prior falls has been consistently reported to be a strong predictor for subsequent falls, 20 is recorded on the Minimum Data Set, and is widely known by most staff members. Findings suggest, however, that nursing home staff may not appreciate the importance of other common fall risk factors such as ambulatory status, dementia, and co-morbidities such as Parkinson's Disease and stroke. While staff are assessing level of risk to some degree, they do not appear to individualize fall prevention strategies to most resident characteristics. For example, one would expect that they would report medication review and medical condition management activities more frequently for residents with multiple high risk medical conditions (three concurrent conditions of Parkinson's disease, neuropathy, and stroke in our vignette), and that ambulatory ability and hospice status would impact use of exercise/rehabilitation items. While dementia slightly increased the likelihood of reported environmental modifications, it did not impact other risk areas. This lack of individualization did not vary with licensure status or years of experience in the facility, suggesting that even the most clinically knowledgeable staff tended to use a nonspecific, universal approach to falls prevention. One could argue that a standard approach for all nursing home residents might be effective; however, most effective fall prevention intervention studies in NHs have used an individualized risk factor intervention approach. 21 Furthermore, matching interventions to the individual's risk factors is likely to be more efficient of staff time and facility resources than a standardized approach and is consistent with a person-centered culture. Therefore, further staff training in individualizing fall prevention activities is likely needed at all levels. We were unable to find prior studies describing the extent of care plan individualization for other clinical conditions in NHs. It is notable that scores did not change following facility roll-out of the Agency for Health Care Research and Quality's Falls Management Program 22 in our study facilities. This finding suggests that Quality Improvement programs likely require greater attention to the issue of individualization and implementation strategies that help ensure staff up-take of a practice change after education is delivered.
Staff characteristics, in particular licensure status and type, had by far the greatest impact on vignette responses, with RNs being more likely than other groups to report activities being done. In NH, RNs are most often in supervisory or regulatory roles rather than providing direct care (e.g., director of nursing, nursing supervisors, minimum data set nurse), suggesting that there may be an important gap between what is in the RN-developed resident care plan and the actual fall prevention activities accomplished at the bedside. Even if appropriate activities are performed, non-RN nursing staff may lack the knowledge to connect specific tasks to falls prevention or to understand falls prevention activities that may fall outside their role, such as medication review or medical condition management. Either potential explanation provides an important target for strengthening connections between staff to improve care quality. Licensed rehabilitation staff (physical, occupational, and speech therapy) and social work staff consistently reported a substantially lower likelihood of all fall prevention activities. This could reflect their lack of involvement in the care planning process, lack of communication with direct care nursing staff, or lack of awareness of interventions that lie outside their scope of practice. Alternatively, these non-nursing staff may be better connected with day-to-day care than RNs in administrative roles, and their ratings might more accurately describe the actual care in the facility. In either case, these findings support several earlier studies which suggested the need for improved information flow across disciplines and roles [23] [24] [25] and team-based care and coordination among disciplines to deliver effective person-centered care. 3 We found modest evidence for the presence of implicit racial bias on fall prevention activities, but no impact of gender or age. While the magnitude of the racial bias we detected was small and only significant in one of four categories, there is no other satisfactory explanation for lower environmental modification scores in otherwise identical black vs. white residents. Many previous studies among healthcare professionals have found evidence of a preference for faces of white persons vs. faces of black and other persons on implicit association tests (IATs). [26] [27] [28] Although we were unable to identify prior studies evaluating implicit bias in NH staff, the magnitude of the bias we detected was smaller than that reported in vignette studies in other healthcare settings. [29] [30] [31] This finding may reflect the rich staff and resident diversity found in our study NHs, potentially attenuating implicit bias among staff. It also suggests two important implications for research and practice: (i) the need to measure implicit bias with IATs paired with clinical vignettes to explore the degree to which implicit bias impacts health disparities among NH residents, and (ii) the need to increase awareness among NH staff of implicit preferences that may impact their care decisions.
Our study findings should be interpreted in light of their strengths and weaknesses. The randomized factorial design ensured that a balance of resident and staff characteristics were achieved across the assigned and completed vignettes. While the sample size was relatively large and adequate to detect modest degrees of individualization and bias, the generalizability of our findings is limited by the number of participating facilities in a single geographic region. Because we were primarily interested in understanding how individualization was impacted by a resident's demographic and clinical characteristics, the vignettes did not include information about the circumstances of prior falls or resident preferences. These are important considerations for the individualization of fall prevention services but would have complicated the interpretation and clinical relevance of the analysis. Additionally, the eighth grade reading level of the survey may have been challenging for some respondents and adversely influenced completion rates. The vignettes describe hypothetical residents, and it is unknown how closely vignette responses relate to actual care provided to real residents in the facility. Prior studies in primary care suggest that vignette response is a better reflection of care provision, however, than chart review. 15 In summary, we found that NH staff tend to use a standardized approach to fall prevention for all residents regardless of their specific clinical characteristics, although they do report increasing all fall prevention activities for residents with prior falls. Substantial variation in responses by licensure group suggests need for better falls care coordination. A small but significant implicit racial bias was detected for one of four intervention categories; the impact of implicit bias on resident care should be explored in further studies.
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